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(54) METHOD OF SEPARATING FILM WITH WIDE AREA AND LOW DEFECT 
DENSITY FOR GROWING LED AND LASER DIODE, AND A METHOD OF 
MANUFACTURING SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To separate a low 
defect density film from a base substrate after 
growing the low defect density film on the base 
substrate. 

SOLUTION: A release layer for controlling the 
position of a boundary defect formed during film 
growing is formed and patterned on the base 
substrate (step 1020), and the low defect 
density film is grown on the release layer (step 
1060). After that, the release layer is etched to 
separate the low defect density film from the 
base substrate (step 1 100), and then a device is 
grown on the low defect density film (step 1080). 
By doing this, after the low defect density film is 
grown preferably on the base substrate, the low 
defect density film is separated from the base 

substrate and the device can be formed on the low defective density film. 
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t M&^& J Bogota ec jgfiJE 5 tiZ&RXffi OHlS 
&fflffl-?Z>tc#><DV y-Xi^^-xlg{cMlo^* 

SL y >j - xitx ^> yt s c i rft*R*fltit 
mmm±.icT'*<< xtj&giZitz 
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mri3^-xsg©±(c y y -zmtrnzmmux y y - 

HUB U 1/ - Xlf ©±tcM£Jj£g-r SXf-^i. 

[8115)012] MS2-^-XS«cD±Cc^sSB*^S$ 
Cc^i?ifW<JI 1 teiB80j0tftlB# 

tt. 

[IS^3 ] ^-*K«©±K&0l£Ji£f£g-r.2,X 

f- -j y't . 

tfrie^j[£®©±{c y y - xjt£iif»-r s * ^ ? 7-<t . 
lute y y - xji^&ft; or. < i ) ^(c*f-r 6«*&fi t 

B.-o. (ii) HifiaJK©4>fc < £ — 3©MJ^rt^©H?iB 

3 # 2>/c«6©s« i o -cfigffl^- s fc &©-y -c wr -s 
t. 

fSfafv^x^sKi-rsxT 5 -*:/.*:. ttts^sm? 

[0 00 1] 

- KRO%)fc:SM K (LED) ©fiSStc^Cjiffl-C 

(amenable) r-£>£C <fc{C&#. 3 ft /<:(,>,, 
[0002] 

[«£Jfe©J£H5] ^W^rfwX* • i;-fr^->i;_^ 
*y (CD-ROM) Xttf^Wtf^f ( D 

V D ) ©J; 5 mmr'UXO?- Z tatt 

gstt. Ett^'W x^©f- * «s iA^/iettf^' -f 

x*^©^- £t&frUJ 0©fc*«cffiffl $ ft S:)fc©j&gK: 
J:oT$UK§ns. J:0^^g©5t*i^ffl$nst. 
«fc9^<©f r -$ #f atg-rv < -( x cci ett. $ nrnz „ c ft 

?>) j ciASTj^w*?.. ^ag-e. ^Wt'- 
i?iat§f ; ^-wx-s©f r -*s^iA^/'*^WT r - $i2tf. 



(2) $$^2 00 1 -2 57 1 93 
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^X«^^©3t) ££*&LTl,>;fc. SfSS©U— 
^^-KR^^y^^-K (LED) tt. ft^m?- 

z latt^^v x -c^ffl <* ft* fc&Kpgife 3 nt * x i,> 

S». JR.. &CHPMHttD£) ££j&T 6. Cft6©ff 

10 I«ffiK:7fcfat£©<fc5fc£<©Mi^t*j(,>-C. 

[0003] cft^wSf^^iSi^cctew^WM^^ 

y -5 A • -Oy^Agftl?) (A 1 Ga I n N) ) ©en 
tCg-3< t©-C**„ L,A>0, •€•©«*: *> UYiMmm 
7V^X©l3f6{cteW'Sii*istt. J&BOTtSK&S-'*- 

xs«*^M^ai-r2.i^©Hiis. so'T^wxfcia 

gT£7cto©TJ6tcft£*fil©&<<> (XRS7 y- ; defe 
ct free) *S^^E^S^©EjiSCC«J;^-C. 
20 ftTOS. 

[0004] SS^&ISIItt. Sfli|W(CSSL/tl,>5)S?- 

J f©WSPiB?iJ*s«fl'IWtcSffiL.ruSti^i4m». b 
«. -e©M^©&H'JittK&ia?ij©i£mr&£„ ^ps. t 

fc. l^«CCLttbtf@{c^^* (WAtf. 2o©ISIt^ 
tH2*^^SUTC^ti^) . 
30 [0005] fIf|:f;U^O«FftB, ^fte>©Ti6© 
^^©^ttKS-^i^ri^. ¥S«;f^««i!E 
LT (,>S*£HrftfcW ■s^raxtt^^iiiJtttt. d>^t < t 
***i^cctt. jS^tt©^fkXtttt^*#©)SiW©<fc 5 
fci4i^te©m**>fc6-r. u— y^^^—KR^L 

*w s ^ -( x ©t*j-e$> -5 . 

[0006] COff^III^^iBj-r^VX*^^- 

•5fc«)(c^ffl$ft*swife^tt. rxe ^*->-fjUfiS 
40 ws. 8Srt©^©iai^)?r^M-rs^tttia©«;s 

-C2>£. Sjfi*r«C»l?>ft-CC^IIflK^b^7fej®©fiR 
S©/c*©^t-^W^S«tt. t?7-{ T-Cafe* 0 

[0007] l*>u t77-f r±^©m^{b^© 
ssw^^stt. xm®mm®ic*z^ (t^^tt^i 

0' 0 /cm 2 ) ttftZi>tct>-?mkttj:Zt£V!>Hil 

Sftrc^s. ^^©//y^A^b^ (GaN) tt. ii 

*)i>£.^mWLX-$>Z>. LA>L. ^'^^©GaN^rfSSS 
■^•5»^CCttBailA^l,» 0 *S^ttilSII-C©*&ffl«r.£> 
50 fiL, fiRJaOTOftl*. ffe©^tt. lt^tA 



(3) 
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tt^flfiJSg (EL OG) 8Sf5£GyBLTGaN|g£s£ 
f&m&GaNmtt£2>i><D<Dmtip.b< l C. mn (sutur 

e) xmz&trztemtbz, cne©^- 

[0008] WmmUE LOGftftjCcfc^fclg^Wl© 
*fijittc»**«. HlCCffi^n-C^-S. GaNW 

(nucleation) H 1 2tt. ■"t-X-yy r TSS 1 0 £ 
1^. SiO, 7X?tt, ^SRO-^(fi]GaN*SS 10 
fiSS*oJt6K:-r-5>^l 6£*TL<-ei,>£„ SiO, 

fc&i e^^E^-e^n-fe^tt. sio s o^t20fe 

£j£T£„ >K-2 0t*. GaN©Mg?;SSt«. Ga 
N Jgi©$y!©|UJ , RKRAflEG a N 2 2 #g 1 6 «CfiJ 
#l*jCO&g-r*. ^1 6K:fiRg-r*GaN2 2«, Tit 

«JS*WL"Ct»*. GaNttiBttlll 2». -c-Xtfy 
r-f7lg 1 0 i^t^^^RCm^g^©/^ 

0«. mmaJ&tei><D(Otp-Clt'<Xh-CihZ>'b<D<D, G 20 

[000 9] ii#tfgBSgG a N 2 2©(&g#sy-y2 0© 
HgqtcSii^^^ d: . y D- 2 0 *> e>«^r[Si^©ja^6*s>s 
SS. yy20t;t. TH&GaN&ffMISl 2©i£{4£y 
a IfcAiot, >tf2 0^P.Jl^ST-&Ga 

Nt*. wtuftxm&mmui (w&y<)--c$>i 

X) . O/c^o-C. G£^SgKGaNJg2 4*«tj£l,T 

[ooio] st*isnss«as«. -e©&tc?i 

|Sl«S^^ ®iE^^^*?#S/cJt>CCB > S 30 

KfcW&*«fliJtt#£)£;*:h.-C, ^J&&J&WXI<I2 6 
[0 0 1 1 ] 

^yWTSig*>£lIIj5^M2»7 r >'WX£# 
tut?* — Wfimi*. V— *?7 7 \s- ^a^lCfc^t© 

-Ibg IF: homoqenizer) g«©J3 

ggy v ^77 •< tmBiVU— tfTT-u-i y a >JJJBB. 

*vc<,»*. Sr*g&c>£g;*ftfc:iiit£g{b#j|g£ 50 



[0012] 

-X»1g©-t:Ccy y-XJitflSf£it«L-Cy 'J--X@* 
^fiS-r^xf-^yi. y y-xif©±(c|g£j?)Sg-r.2>x 

f»7"i, y;-^i*x^t>hfx^>yit 

[0013] *^©ffe©^ffi«. ^SWfcfVt-f*©* 

«gf5^f ? y<b . &0(£J1©±k: y y -xB** 
s-rsx^-^y-i. y y-*Ji*»ffi/c. K«t*hrs 

ti&u Rr>. m©4>&< &t>— ?<Dtmft^<om&i& 

ti-C. ^©^CC. ^ft^WX^rfiXSS-^ifcJt)© 

©<g^Pi!B^^^fi£r^Xf^y<!:. IgO&^fiSlg 
^«I^©JiK:i!>^< £ fe-o©$I(*f^-/X4^gt 

i^f-^i, affiR^jfMJi*'?^^©^^*^^ 
ii-r^xf-f y£« j§gj&=i>y y i-yy a 
>£tf ^fyT'i, ^^-^x^^^pa^-sx^-^y' 

[0014] *^B©3 6«:fl6©^M«. »«b?X»» 

-fx-?**. 

[0015] ^Bj©cfco^^ffi«. »««rx«»«i 
[ooi6] *^©«tij^>^®«. ftmmmtftm 

[0017] *^©36K:ffi©^®«. x-v^^ifit 

%mn (chanicais) £y v -zmicmmsitztcibo 
r ? -fey -5 trr ©l^Jra-c* -s. 

[0018] 

[#se8©nss©jfc<!§] Mt^-y 
«S<t©r B t l*^y y-xji£x-,^>y-r 

^<«^^M©i¥*ffl^i!i^«:^3ttyK:onr > 

[0019] M©»l^«. W-ify-f*- FSa'^t:^ 
4*-Y (LED) ©ct^^c^Wy^MCiKfiSSS 

Aii. ^^KTgB-y-^-hL-^^i^©.*:^^*^ 

ii^tcB. M*^-yss^6»fS-rsBuK:. m<o±ic 



(4) 

5 

ibsb^s« * mt z> c t &m t u c> c t i> & & . 

[0020] X *^*> h£>y i ;-XJ!'\<£>T£'-feX£ 

[0 02 1] nfl8WM«WM3tiS&ft(ctt. 10 
(perforated) -<#-C&£„ ^#tTT£^$ 

[0022] jfeeca^fcjsffitt, iStRftKix * 

*>^flBftS6«y y-xB©±ccfi!Efi3ti4Biccj#o 
r^ffsnsftifflr**. »iRa5&cxy*>ypjtB&y 

[0 02 3] «*JSfi*tf*-o©2fffi«\ **«fc-rftf 

astift:?*?:/^ y y-*JB*r©er<LOT«yB 
[0024] R*«Efir&fls©]erjS» % y«^itm 

[0025] fc, jMtRlflK 

x?*>4nQ|KttjNfty y~*JB©±(cB*Js!»r*fc 

[002 6] *»WC0Cn6RCXffi<oaffiW, *^i<D 
[0 02 7] i2M§l l^MT^i, 9x/M 1 

0*5, xf-^i o o occt^-xi^t 1 

4©±(C«*jaWl 1 2£j&g£tL loxf-^l 0 
2 0 JCTflBBflOB 1 1 2(D±KS iO, 'J'J-xll 1 40 

l l 2©M*«»£<DHJK:ut % **fflW«ctt;FK£*q«E 

ret!*»4or, ctif>mBf$Ml I2^m^xr^ 
£&m-?z>o s i o 2 y y-*« 1 1 6#5*s*vci>* 
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WCtt, BftS/Ua^ SiON, Sff*<©y$W 
H?£ft&o ^«W©«WEtmo««:ttGaN*s**h 
«0JflW«. «A«A 1 GaN, InN, A1N 

*ttflH-*Ci*JT#i. illJKSftMR&ttftS'&S 

[0 0 2 8 ] 02 (b) S i 0 2 V y-*JB (02 
( a ) lCis»& 116) 7^1 020tCt'jvy 

^1 02 0©f£te8M¥OTl>£S i O z H<7>95#*5t 
LTC>5. *V 1 2 4<DS^O"tl«, 81220S^O 

»SCc»urjEi». ^fS(D^»^ (7 -f ;u • ^ r * * ; fi 

11 factor) M\ W«Cl^fe/c6ffigA7^- 

[0 02 9 1 02 (c)^ 77-y7*10 2 OtCTIII 
3^{L^ (m«GaN) Ml 2 B*S9x'%±fcti»3 
tifc&O* 02 (b) etT8^Ct<fcoTB*ftfc$x^ 
©W»*lSC>r^4. GaN«126tt. ^1M2 4<D 

ZcGaNll 3 0tt(B»B*R*WOrir»*. fi^PSfg 
SGaNI 1 3 OOtt^JSSXKtt. $WfaJ&fii£K 
«yj>ft<i«>2ffirc*4 > U^ot, *-rf*©**ft 

<»S5S*i* 0 02 (c) tC7nStirc>4J:56C, Ga 
NJg 1 3 0 ©j£fitt % 2 ^cD<g^[6]^S^ n > h 1 3 2 

«4Ccar*tfT 1 3 4<fc*-*tM 2 4fC»SET4Ci*« 
r££ 0 CO^t, 9x;^ % W*.«H4Hll6lclH 

[0 03 0 ] ^SSBCCL/c^ofcmzO^ffiCCcto-CJB 
SSnS^x^UO^ 03 (a) &t>*0 3 ( b ) (C 

^nn^o x^^^ioooci, fr^u/ctcoii^ 
utc&^xnamiLtj:^. 03 (a) *# 

JHrSi, SISWftELOG^cHzXKifc^T:. S14 
4<0ifICC>[*-r^^it 1 4 2(DtI(Dtb^^r*tf#'r€>Ci^ 

r^^> 0 i/j^i/, ^f- 0 2 otcfcc^r, sio 2 
y y-^»3&«2i!wc^*-x>y3tis. mis^-c 

tt, WVffJtt!Rl4 4 (02 (b)SO!2 (c)(C4s 
WS«1 2 2iBI«T*&) TUbOtSBdDI 1 4 5 
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©Sector 

[003 1 JH3 (b) « % S i 0 2 H*Jy*l 4 2 &C 

sn/c»©»)i^*fi^t^s. ^148* 

WUri^S. fi£dBttKGaNMl4 8*' 1 Xf^l 

0 2 0^t^tl4 2O±^g$ntl^o C©M 10 

l^S^OffJffll 4 2 aCcr, St^TRiafiRS^ie^CCj&S 
'J^UBtt, U v^l 46CC«»-r*Kl 44 

(DSP^«:*5^^GaN^ l 4 2*iBAr«^i(c 

^1 4 6OB»CCS0ilT«*r«*fiIK:j5aifiS«6ft 

4GaNA« »J^14 6©HfiMCH*r£ * ^ 5 >^ 
». S*©y*(DK»flHl 4 2 a^6«WfiJCCflEfiLr 
l^fiXBaSftGaNMl 4 8^©»J 9^1 4 6<D 20 

sw?r & AtcaHrr * * -f s > ^ swwk-hrt 

(0 1 K:*jW*T*JKSc«»5« 2 6 «r#JH<DC 

<h) frbsy- 1 4 2 0— *oSccJS6*tt«:s;»i/r % c 
aGaNR©«#2flSK:tt4. 

a«CcflEfiT4CifcBltt-C*4^ «Nt». 04 -a 

HKtici^JWWris. co^rf^vx^ 30 
fisns&fetf, «»^ki 5 0*. s 

**C»*. S3 (c) £#!&ir£<h. ^T-^^l 08 0 
CCtel^r. f^VX16 0^ <£XR&^gGaNRl 4 

tfffiXPSSKGaNRl 4 8<D?a> HM©-Bc:a>* 
* h 1 6 4»CM 6 6W6n^ a 
[0 03 3 103 <c) K^Shaj^tt^-f 

x>\#, 04. H5CC7nSnn»4. C (Dig 3 

[0 0 3 4 ] 04 (a) Xf77'102 OCOBCCfi 
£CPS^KGaNJg2 1 2(Dl{cM$n/ct> h US** h 
2 10*SWxA2 0 0*SUt^S. ^xn2 0 0 

i»©»(cx^>yjnt, mmmz 1 8ccm*£ 

■C<D?S^R5f5SGaN2 1 4^-T^r^StiS. 
[0 0 3 5 ] 04 (b) Xf ^10 2 OCC^I^^ 50 
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9xrt&Rl/C(r»*. (BXB*RGaNBI2 12lfc « 
^©S i 0 2 y-^2 1 6«:<fcor^$4aTt,^ B S i 

o 2 y^2 1 si*, mmm2 1 88^^7 7 «f 

7SS2 1 OWotJWShtW. mZf8M2 1 8 
^x;\±CDf6(&:£T(D*§3T, Tftb%S2 2 0O* 

[0 03 6] 3MC % 05 (a) dx^ 
«t, Xr^l 0 2 0CDR8&CS i 0 2 yV-^12 2 2 
(Cj;-7tlt>n^ »*L<lt S i 0 2 Ji2 2 2CDJ? 
Stt, 5EOS i 0 2 H (04 (b) ©2 1 6*#M©C 
£) ©»Sfc*HWCC«tA>. CCDSPg (X^sr^l 0 
20>©BK»3\ y U-^H«jttt3««A:ae>K:X2 2 
0^rSiO 2 JCtSO'g^t, SWiGaNiOUfi 

[0037105 (a) S i 0 2 ffi 

•>x^©g 2 2 0H?MW»K:«S8n4ft6tf . 
<h^CC«, h240*«Xf 7^1 0 2 0CDH 

(CSS2 2 0rt«Cj|5fiRStiS. *FU^h240tt, X 
f^l 0 2 0(DR3lC&2 2 0lC*SSi*tt&S i 0 2 S 
2 2 2«r«flM-*. §rO<ift8tSftfcS i O. ©2 2 2 
©JS9»#tt««r*S. C©»*teS i0 2 1222 

fj ) cc<tor&3;3ftS. cox^t>nt yy 

f3»»4C»-r4fi»tt (benign) J»»(Dfc«)K:J8«n 
CF* /O, ^7X7fiKfc»4F7-f 

0 2 0©RBfc«JBT*C£#r#4. t>-r*i©»^(c 
fe, Xy^V^IC, #hU^XF2 40ttl**S*l 

[0 03 8] 05 (b) ^r#SSt^<!:, 
*oT*FUS?Xh:m*Sftfc»Cc % fiXPB*KGa 
N©yifXtt«#2 1 2# % S i 0 2 'jy-^12 4 4 

Xf 0 6 OCDf^tC, GaNR©Uifi^ Ga 

-f F9-f F«Bxtdrf>- (HVPE) ) fcttffll/t 
BBH;*ft£ 0 GaNl©ffiS«, fiXBttttGaN-rf* 
X«:gfl#2 1 2*>&WRJ3*i*. LfcaWo-C. SrOlMffi 

yif2 i 2t»*ofcea^o*-,t^#t**t, 

[0 03 9 ] 05 (c) \t % mm?z>G&Nj<y'Xi l m 
9t2 i 2rte«ofc(Sfl*J^^t6»t5^*t? 

GaNii2 5 0^gOfcf£©^x^£^bTO>£o % 

umwctHsxmaG a nr<h«2 5 0 <d^cc 

RS2 5 4<DTtCfil!0f#^o iK-T F (H^StlTl>& 
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l>) tt, *y^^Ofi^»«ffiGaN^tf-Xtt8R»2 

^3>il/t, HRfWfctt^ftf^Wx, «fCciii»i 
iltW^f^'^iii <&KP6ffigGaNIg2 5 0<D 

x«fi^n^ 0 J: 9 tc. SPr 

Lt»3a*»«^, £«Ht£«rtcK2 5 ^ammm^m 

J&B£«J6gK:*r£®gf (electrodqx>sition) Xfct-eCD 

i&MZ'&ztc&icxf'vzfi i o ox«2 i o o <Dra«: 

x?^>h (tfJittfHF) cca^nr. ctucj:-o 
[004 0]i6 (a) CC^;**Vtl>£J:5*C, ^2 5 

[oo4i] ^-^*s*6©«©»»*. miawccii 

I spreading) Sfn£8fc*T&C£ 

S6tC, fv^X£^-X1f:7 1 

X£>fw >yfvW*CDW#v 06 (b) 

^7'2 0 8 0<DFi3fc:> ^J^O§*<D<£^pg 
^GaN|g^2 5 0O±tC, ml«ft«I^NK*2 
8 0JW53EftS*i*. 0/TSntC^f;WX2 8Ott, 
MQWr£t40^2 8 2 ^WT^^SST-#^U-1fy>f 

JXbmmZtiZo ^$;^>^^F284 (W*.«p 
ffifjn > * >? V ) 7* A X 2 8 0 CDlia5CD±tC«m 3 
ft&„ n«J:a>** h 2 8 6©J:5ft:3>** ffi 
XPSffiSJi2 5 0<0KXtt«WCC»»«K:««3n*. 

-rx2 8 o*^x^^6^*ga$nr. saw^-fx 

»HStifc^r-b^ 
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[0042] JM±CC»WLfc#ffi«:?«l/r , #8fXir 
•^110 OXttf^ftttaCXT- ? ^2100 Srffiit 
TSCisWr**. 07 (a) tt, GaNg302^ 

rC»** % 05 (c) ©^X^CC«fcgKS<HbT(,> 

GaNH3 0 2fci:, S i O z »;y-^13 10©± 
(CffSbtl^. Si0 2 i31 0«, ^-Xt^^r -f 
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